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ABSTRACT: 

PROBLEM TO BE SOLVED: To accurately measure the strain amount of a circuit 
board by forming a strain gauge which measures the strain of circuit board as a 
part of a circuit of the circuit board, thus a strain gauge is built in the 
circuit board. 

SOLUTION: Related to a strain gauge built-in circuit board 10, a strain 
gauge 13 which is used in a temperature zone about -20-200 



0 , 

COPYRIGHT: (C)2001,JPO 



(19>B*HMW (JP) 02) ^ H 4^ l^F ^ ^ (A) 



(ll)ftftttiH&§IS*§ 
#^2001-15882 
(P2001-15882A) 

(43)&0BB ¥^13^1^190(2001.1.19) 



(51)Inta' 
H0 5K 1/16 
3/00 
3/18 



F I 

HO 5K 



1/16 
3/00 
3/18 



f-73-r(##) 
C 4E3 5 1 
T 5E343 
H 



* ia*S<BS6 ol (£ 6 S) 



(zi) mm 


1-188422 


(71)tHg(A 


000004237 














(22) MSB 


¥J*11^7^2B(1999.7.2) 




*S«&iiK£HTg7#Ht 








(72)58W# 


ABB 










JfcfcfRgKSHT I 7 # 1 ^ 


















(72)569i# 


w;n «* 










j|t*IBiR£HTi7#l^ 


















(74)ftSA 


100086645 










#H± *# 















(54) s*y-$?rt«niiss«*<kr;-?-<D«ifi^ 



(57) CM*<J] <«IE*) 



(a) 



OOOOOOOOOO 

o ^ o 

o 
o 
o 
o 

^0 






11 



iooooo 




(b) 



16 13 



14 16 

LJ 



^12 
41 



(2) 

1 

mdmm&com<r>-®b ixb&l. msmm. 

iraEiii»aiE(crt»t6 J: a cuiEia»aaiwiii»<o- 

f-ymmizft v&ttiz z t *mtt-t&mem4 

smwtmt. frHjaHfl8fficiHfto&£#jfc*4i 20 
at. 

[«WOi*WSr»«] 30 
[000 1] 

BH^feJ:tf*tf>«]t#£fc:HU CSP^B 
[0002] 

vf-mHM-m ■ us ■ ss-ft^sia • 

FSTOfc^itgKff V\ $Bi££ftffi ( S u r f a c 
e Mount Techno 1 ogy : SMT) Wit 
flHfctfB*3*l"CV*4. 40 
[00 03] ¥»fle/t-y*-x0>±aBi. QFP (Qu 
ad Flat Package) ICftSSitS U — H 
ftS*>JSBHISg*>f r*><9, BGA (Ball Gr i 
dAr ray) ^cOffi^l^^r^tfLooftO, ft 

t-yf-T-^SCSP (Ch i P Size Packa 
g e ) <7)Hffl^®3Itjt^OOfcS. 
[0004] ®8&m&lZC S P^g5p D p5:ll^-r& fc s 

2«£R9#£ti>. CSP^BGAtJi. SAfl 50 



^200 1-1 5882 

2 

tttifcft, *«>SSH»tJb3««DR l J<cl3<, 0»S 
fctt. lilK£«»tf&ttSA*gr 

[0005] ft*, 3^a«K<7)M^*«. flU 
[0006] 

[IKft^jllifcLidfc-tSiMl] U>Ut#f>, z<m 
[0007] iwjfflBogflWi. SMWJSr^$-f , ffiS 

owns??. ^y-^tioiusssM^M^s^iEii^ 
«as&* h z b tfx~% h m*y- smmm «t 

[0008] 

zc?mwizmwz-y-i;ftm.®$m&ii. ®$m 
mnmx-iWfct&mn-y-i'z, mm&msiomn 
co~&b ltjbsu mms&mmzmm&y-isi 
m.Ltzzbmw.b lx^z. 

[0009] ISOUfS.'t^ti Z b tc J *) , EMtRO 

tuck 9, s»H*tf$i\ &&n)ffiT* m^-y-'J 
[ooio]^^, i e>miizi% h m*y- vrtKEffi 

[00 11] 

^xfflmz$8aixtmt&. 

i o o 1 2 ] a i iciest;: 

(iL + AL (j&VMiL-AL) tC^L"f&. lOtlO 
LtAL<7)itAL/L im*X'$> h . 

[0013] zzx\ &m$miz^x%tz>b. mi 
<mbmmu ^m. mwsm) £%nz>zbxm*- 

w*zwmizfflfctz><riim*-y-i;x'hh. -20 
: J<nnm. M--yy)\s&£X't>z>. 

[0014] Z<7)M*-y-i''<?). SS n a n . niZC S P^B 



(3) 

3 

gacotv yhmw/wmgiz^xziZ). CSP^ 

BGArtSPOSi^xTli, gyB3Bftft*<3-5ppm 
<«*:.]: OKtfKK .rii.£><ol35 n a n £ 
flK-r-l.ru > hS«C<^KB3Bfl%tt 1 5 p p rat* 

[ooi5] z<DmmmL<om^izx o . c s p^b 

VtmStZtlXWIBttfRl. £*>R9tt. CSP^BG 

[00 1 6] <e»l-C\ ^ftf), CSP-^BGA^-vDT 

[0 0 1 7] 02 (1. if>«WOiat*5»ffl(CfiR42» 
EL <b) ttfrBBH?**. H2£*r*-J:3(c. 5*^ 

-s^rtwaiHWi ott, ms&s&i i±tc, ms« 20 

1 2<9-35fc LTS^y-v-'l 3Sr^fi£-f|,. 

[0018] itos^y-y 1 3 wv-vii, am<7) 

C S P ( tftlitt B G A ) ffitfflfi/^ F 1 4 jW6#R 

9 0jKcoa££WLT2o ( (a) #BS) JgjfcSfiTH 

■fhtzfrX-hh. «S«1 2RtfE*y-i/'l 3<9«l 
Efi, »tyF14*?aftaS£l!&vvC. VMTWJ 
XM 5iz£*)mhilX^& ((b) #$) . 
[0019] 1 2AV&fry-i? 1 3<o*m 30 

tt. HW^GIIIfflKOtro t (in* OCu-Nitf 

t:i><?)X'h 9, - 2 0*C~ 2 0 OXJfitoi^fHH-CHR 

[ 0 0 2 0 ] 03(1. H2<05»y-^rtKIH»WK«) 
WWrffiOISR^HT**. 03(c*cfl3(c. 5fe 

fifcJBSU BfJgWJrfcftl 6*H»t* ( (a) # 

biixvimmz#9xx#*>'mL*m*ii*&. 40 
*<ram<r>a.*>. -*^wz±hwm&<mtttf>h% 
< m.*mmmmm*>x tto. 

1 0 0 2 1 ] #(;:. #?xx;j«f i/lg 1 1 Off *»J^ 
mtb-oZlZj:'). ti&tffl&miZO. 3-0. 5umff)m 

%<r>m#>i% 1 7 zmm-h ((b) #bs) . 
[0022]^ jS3te*^>a«ffliii*^5aiv^i 

((c) #BS) . Z<D#>r> g l^'X h 1 8 fcJftKLfctf 50 



^200 1-1 5882 

4 

U «9tf> -^(clOEg&fc&l, fffl-fclfl- „ T)V$& 

19£l 5-2 0Aim«faj-ri» ( (d)#Bg) . 
[0023] -?-<OflL ibo&W^M 8£SMIL 
((e) #gg) , 3--^V7m<Zk*) , #>-^i^*xf 
18»Tfc*6ilWIWIK>o*&|R**jBLT. ®S&£ 
( < f > #S8) . £*UcJ: 0. *3fccoS§« 

1 2ts^-xi 3k*6ig»^ % mmzmfctzz 

ttfX'ZZ. 

[0 0 24 3 ZftiiotZ. mX-V-isl 3<7>08&^- 

yti. fl&^mswi 2k?i^ti-^-c-iea$^ OSS 

SSI l<0i!aW)-»i:UTfftRS*i*. .roiais&fflg 

1 1 iZC S P^BGASrfSf^S t #^JSaftOfi!ffltt 

[ 0 0 2 5 ] 04(1. t\<nwb<r>&<r>%m.<r>mw,z'&h 
c s p&tfBGAtfM y fx— f <\<nmmm*nc?vm 
mxhh. 05ti. zco^m^m^mmmmizmim 

®0fS>S. 07(i. d^BJoffiolltecomiit^-?. 

[0026] m4lZ^k-fioiZ. CSPJttXBGAT 

ii, a«>f y^^-- f 2 0 kwmsnissaisjitc, m 

W*-v H 1 4±^N'y7"2 iat/Mjh«UB2 2i1tLX 
1-vy23tfl#miiZtl&. Zff)4>?*i~ T2 0t 
f-yT2 3 tt£B5B£tf*$ < , IQ^CJROTitbfc t 

[0027] liJ^^'J-yT-^-yT (F l ip-C 
h i p : FC ) HgO%&. i^ROKJ: 0 

>f y^--K-if2 0£7)2^ 
ft2r»SClk(l^mfc:mSk^S. 5*y-i;i 3$rf*3 
UUv:a«l l$rCSPayBGA^y^,-K-^20 

2 onmz-mzmmzmfct&z t&?* h . 

[0028] friJ, 04t'(l. l^kLTFC-CSP 
<7)4y?X~ Wzmmttzig&ZTikLX^Ztf. |SI« 
(3. Auy^fcJ^V^tf^T-fV/LfcBGA 
7r-f ytr-yf-BGA#(7)-f y^.-K— f1iZi>fflfffl 

mx-ht. 

{00 29\ttz, C S P^SIggp^M^^SJ^-t^ 

msiz, mx-y-iti 3*^csp<?^h^ie^$-?i^ai 

-t<04«fflJl«rifc*«ftS (02 (a) mi) . -<Ol 3 
05(c^-r«J:3(^ Mffi^S2 4tL. max 

bh. PWS«2 4co±ffl(c(i. m^.iussi 2«om^N' 

;y F 1 4±«/<VT 2 1 Sr^LT . S5n a n ( C S P&tf B 
GAf) 2 6*5||g$ixTV^„ 



(4) 

5 

[0030] ifc, H6fc**J:dfc, #«ffl£27£> 

b'r 2 8tc«t omrnmss i 2 £t« Mit t 

0±ffiWi, 3K\®S&1 2<0^fig^'>/ H 1 4±<r>J<yT 
2 lZftLX. «Sh (CSP&tfBGA*?) 2 6#Hg 

1 0 0 3 1 ] LtsiR<oaaro{c2»y-^ 

4^T'ti. «& (CSP&tfBGA^) 2 6**ffifc$ft 
fc«iSM8»ffi<3BaM^*y- x 1 3 UI 10 

[ 0 0 3 2 ] Mfc. JJBSBttfWKBTti. T'J > 

fc*jft*s»y-yrtaigBaaii o^sis^r&^^L 

£*tfcR4>1\ CSP^BGAfcEV^flS** 

CO 0 3 3] *vVTm®L£ IX7V V hMtefflUl. 

rt&IIlS&Stg 1 0 <DWMUm ( H 3 #B3 ) t PlttcoiSt 

5. 20 
1 0 0 3 4 3 ifc, ±K«ttO»JBTIi. £<0#3§te« 

(H5«ga> **ewrai3«fflusa«. (06 

4MB) fcowCiiWW-* CSP^BG 
A£?I®tf-6IIIS&»K<i. ttJfllilf»Bft*S$3*i6« 

mmvw&xmtmiijmtzi'). m*y-isi 3* 
mfct&zttfX'Zh. 

[00 3 53 Zff)XoiZ. Z<7)3tW£&&WX-y-i?ft 30 

wsstsi otjfur,- ®mm.ff)®s&>-&b ix 

W&y-iSl 3£#«U £*y-vl 3*rtSKLfcB 

[00 363 Sot. aSHWfcrtSfcvvfcft. HIBSfi 
O^SfrOTtcfflSg^S^itfT't^i^;:. M*y 
-i^'l 3^&9ffi^a 5 ££fc&9ftT't>ffi;t.&„ -eo 

[ 0 0 3 7 3 C<0WS(C«6S*y-^P««igB 40 

m. 1 oosBt^rstJ: 0 , mz. c s p&# b g Am 

<?>**rVTWR(4>-5>X-<f) CSP&tfBGA 
TS**II£IIIflk BP*>. M*y-^'l 3£Bf$.-tl 
[ 0 0 3 8 3 Sot . «Httfi»fflV^[iIBm<Offift 

kra»Ka»y-s;i 3*gg«?itS7t«>. M^y-i-* 
1 3^r««^#H*q^t^o, aawj*^* 

=5:Vtf:tf>, \5\dmm<r>W*&.£lEf&zm%.?hZ.ttfX' 

Jgfc, CSP*BGAO»flT*WiyU«tt» 50 



&PJ2001-1 5882 

6 

[0039] ^r*5. ±BHffco»nt*jv>T , ilttrft& 

i^st*^s^$r^fc[j-ri»awT'2oo2^y-> ; i 3 
m>4 5 mufiizffla. txiy^\ 

[00403 ifc, 08S?)*ffii:L-CCu-Ni£&$: 
JHWO***, -»W*IH«fflR^SiB»HT*6Cu 

[00413 mz, mz-<y-mmmmsinwmiim 
a*, mw&mb-y % <nfth 0 izmm&z , x-y 

[00423 

nm^-tttLXBtfLZix. msmmizmfry-istf 

[00433 CO%B/1^|,2^y-^|*imi51» 
g«tf>mfrat J: 0 . JJBE^y-S^flKEIBfflKt 

[01 3 »w>3aifca»y-s;«>i«fcov»TWW- 

[023 i^f6IBwiatO«!Bt:«6S»y-^rtaiH| 
Baffi^8tB&ffi«^^L. ( a ) (i¥ffi0» ( b ) Ugf 

[033 02^M^y-^j^[HiBas^ji^rffi<ox 

g|«By10TJ)l»„ 

[04 3 i««WWffl^ate»BJBfcfl5*C S P&t^B 

GAtfM y?x-^<mmmz^mmmx'bh. 

[05 3 ^co^Bgoft!!«0||i6<7)^(;^SMHSS^o 
)iffl0!l5:^-tifffi0T'J>S. 

[06 3 z<7>%tyc?>t&<7)mm<7)Bmi l z&&&mms.'\<r> 

ttmmw&mmziji-mmmx'hz. 

10 s»y-^raBi!WK«R 

1 1 mm. 

12 «^ES§ 

1 3 s^y-^' 

14 lgA' 7 K 



(5) 



8IS2 00 1-158 



15 VJUyisiSAh 

16 K 

17 mb->% 

18 nhiZUi/Xh 

19 m--/y)v^±^% 

2 0 A y*x-*f 

2 1 Ayr 



8 



22 »±m& 

2 3 f77 

24 MffiSM 
2 5 

2 6 oPpb 

2 7 £Jia$ 
2 8 t'7 




[02] 

(a) 



12 





oooooooooo 



11 



o 
o 

H2 Q 

o 



iOOOOO 



o 0^ 



-14 




(b) 



10 



15 14 15 13 



14 IS 



^12 
^1 1 



[04] 

14 21 2 3 14 21 













15 1 


3 





20 











25 


r 



(6) 



0 0 1-1 5882 



[03] 




F?-A(##) 4E351 BB07 BB33 BB35 CC06 CC07 
DD04 DD19 DD21 
5E343 AA02 BB16 BB24 BB44 BB53 
CC61 CC71 DD33 DD43 DD76 
ER01 ER11 GG20 



